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(54) SURFACE ACOUSTIC WAVE RESONATOR 




(57) Abstract: 

PURPOSE: To improve the resonance frequency temperature characteristic 
of a Love wave type surface acoustic resonator in which an interdigital 
converter made of metal with large specific gravity is formed on a 
piezoelectric substrate. 

CONSTITUTION: This resonator is comprised in such a way that insulating 
film 6 provided with the opposite temperature coefficient (positive) to 
a frequency temperature coefficient (negative) controlled by the 
piezoelectric substrate 1 is provided on the piezoelectric substrate 
between the cross finger electrodes of the interdigital converter. 
Thereby, since the frequency temperature coefficient can be improved, 



the practical frequency range can be widened. 
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CLAIMS 
[Claim(s)] 

[Claim 1] The surface acoustic wave resonator characterized by preparing 
the insulator layer which has a temperature coefficient which negates 
change by the temperature of the resonance frequency by the piezo- 
electric substrate on the piezo-electric substrate between the crossover 
finger electrodes of said blind-like converter in the surface acoustic 



wave resonator by which the blind-like converter by the metal with large 
specific gravity was formed on the piezo-electric substrate. 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the Love wave mold 
surface acoustic wave resonator using the piezo-electric (lithium 
niobate) substrate of the Y cut X propagation LiNb03 etc. especially 
about the surface acoustic wave resonator used for communication 
equipment. 
[0002] 

[Description of the Prior Art] general — a Love wave mold surface 
acoustic wave resonator — Y cut X propagation LiNb03 etc. — on the 
piezo-electric substrate, the electrode of a blind-like converter 
(IDT : interdigital transducer) is formed and it is constituted by the 
heavy metal with the large specific gravity of gold (Au) , silver (Ag) , 
or platinum (Pt) . Drawing 5 is the top view showing the conventional 
example of a configuration. In drawing, 1 shows a piezo-electric 
substrate and 2 shows IDT. Drawing 6 is the partial expanded sectional 
view showing the A~A cross section of drawing 5 which shows the 
conventional example of a configuration, and shows the electrode 
structure of IDT2 established on the piezo-electric substrate 1. Metals 
with heavy 4, such as Au, Ag, and Pt, and 5 are glue lines, such as 
chromium (Cr) prepared as the substrate. 
[0003] 

[Problem (s) to be Solved by the Invention] In such a conventional Love 
wave mold surface acoustic wave resonator, as shown in drawing 7 , it 



has the negative temperature coefficient to which the resonance 
frequency falls according to a temperature rise. The more the 
temperature coefficient is large, it is necessary to take into 
consideration a part for temperature fluctuation other than operating 
bandwidth in a property, and, the more a use band will become narrow 
substantially. At the example of an observation of drawing 7 , a 
frequency temperature coefficient is [ about ]. -It is 117 ppm/degree C. 
Moreover, the purpose of this invention improves the temperature 
characteristic using the conventional piezo-electric substrate 
ingredient, and is to offer the surface acoustic wave resonator of the 
Love wave mold which can be substantially made large with a use band. 
[0004] 

[Means for Solving the Problem] The surface acoustic wave resonator of 
this invention is characterized by making the insulator layer which has 
a temperature coefficient which negates the temperature coefficient of 
resonance frequency on the piezo-electric substrate between the 
crossover finger electrodes of said blind-like transducer adhere in the 
Love wave mold surface acoustic wave resonator by which the blind-like 
transducer by the heavy metal with large specific gravity was formed on 
the piezo-electric substrate. 
[0005] 

[Example] Drawing 1 is the top view showing the example of this 
invention, and drawing 2 and drawing 3 are the expansion fragmentary 
sectional views showing the A-A cross section of drawing 1 . In these 
drawings, 6 is the insulator layer prepared by this invention, for 
example, is an insulator layer by silicon oxide (Si02). 1, 2, 4, and 5 
are the same parts as the case of drawing 5 . An insulator layer 6 is 
LiNb03. It has the positive temperature coefficient contrary to the 
resonance frequency temperature coefficient of the Love wave mold 
surface acoustic wave resonator by which IDT2 by the heavy metal was 
formed on the piezo-electric substrate 1. Drawing 2 and drawing 3 show 
the example from which the thickness of an insulator layer 6 differs, 
and temperature compensation is fully performed by adjusting the 
thickness of an insulator layer 6, i. e. , the amount. 
[0006] Next, how to form this insulator layer 6 economically is 
explained. Drawing 4 is the expansion fragmentary sectional view showing 
the process which forms the insulator layer 6 of this invention, and the 
glue line of heavy metal 4 and the piezo-electric substrate 1 omitted. 
In drawing, 7 is a resist at the time of carrying out etching formation 
of the crossover finger electrodes 4, such as Au, on the top face of the 
piezo-electric substrate 1, and (A) shows the condition that the resist 



after etching remains. (B) or (B' ) the resist 7 — a vacuum evaporationo 
mask — carrying out — Si02 etc. — the condition of having made the 
insulator layer 6 adhering by vacuum evaporationo is shown. That is, 
when making an insulator layer 6 thinner than resist thickness, the 
resist which remains after etching is used, it is possible to attach an 
insulator layer by the lift-off method, and a production process can be 
saved. Of course, on a piezo-electric substrate, after electrode 
formation resist exfoliation, an insulator layer may be formed and an 
insulator layer 6 may be formed by the usual lift-off method. The resist 
film 7 is exfoliated after this, and a desired condition is realized as 
shown in (C) . As mentioned above, before performing resist exfoliation 
after developing and etching the crossover finger electrode 4, this 
invention is economically usable by forming an insulator layer 6 as a 
vacuum evaporationo mask using the resist. 
[0007] 

[Effect of the Invention] As explained to the detail above, very large 
effectiveness is in an improvement of the temperature characteristic by 
carrying out this invention. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the example of this invention. 
[Drawing 2] It is the expansion fragmentary sectional view showing the 
example of this invention. 

[Drawing 3] It is the expansion fragmentary sectional view showing the 
example of this invention. 

[Drawing 4] It is the expansion fragmentary sectional view in which it 
is shown like the formation fault of this invention. 



[Drawing 5] It is the top view showing the conventional configuration. 
[Drawing 6] It is the expansion fragmentary sectional view of the 
conventional configuration. 

[Drawing 7] It is the conventional example Fig. of the temperature 

characteristic. 

[Description of Notations] 

1 Piezo-electric Substrate 

2 IDT 

4 Electrode (Heavy Metal, Such as Au) 

5 Glue Line (Cr) 

6 Insulator Layer 

7 Resist 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 






[Drawing 7] 
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